Bioluminescent assays for ADMET.
Bioluminescent assays couple a limiting component of a luciferase-catalyzed photon-emitting reaction to a variable parameter of interest, while holding the other components constant or non-limiting. In this way light output varies with the parameter of interest. This review describes three bioluminescent assay types that use firefly luciferase to measure properties of drugs and other xenobiotics which affect their absorption, distribution, metabolism, elimination and toxicity. First, levels of the luciferase enzyme itself are measured in gene reporter assays that place a luciferase cDNA under the control of regulatory sequences from ADMET-related genes. This approach identifies activators of nuclear receptors that regulate expression of genes encoding drug-metabolizing enzymes and drug transporters. Second, drug effects on enzyme activities are monitored with luminogenic probe substrates that are inactive derivatives of the luciferase substrate luciferin. The enzymes of interest convert the substrates to free luciferin, which is detected in a second reaction with luciferase. This approach is used with the drug-metabolizing CYP and monoamine oxidase enzymes, apoptosis-associated caspase proteases, a marker protease for non-viable cells and with glutathione-S-transferase to measure glutathione levels in cell lysates. Third, ATP concentration is monitored as a marker of cell viability or cell death and as a way of identifying substrates for the ATP-dependent drug transporter, P-glycoprotein. Luciferase activity is measured in the presence of a sample that supplies the requisite luciferase substrate, ATP, so that light output varies with ATP concentration. The bioluminescent ADMET assays are rapid and sensitive, amenable to automated high-throughput applications and offer significant advantages over alternative methods.